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Abstract 
The aim of the study was to analyse the saturated fatty acid (SFA) and trans fatty acid (TFA) content 
of popular takeaway foods in the UK (including English, pizza, Chinese, Indian, and kebab cuisine). 
Samples of meals were analysed by an accredited public analyst laboratory for SFA and TFA.  The 
meals were highly variable for SFA and TFA. English and Pizza meals had the highest median amount 
of SFA with 35.7 g/meal; Kebab meals were high in TFA with up to 5.2 g/meal. When compared to UK 
dietary reference values some meals exceeded SFA and TFA recommendations from just one meal. 
Takeaway food would be an obvious target to reduce SFA and TFA content and increase the potential 
of meeting UK recommendations. Strategies such as reformulation and smaller takeaway portion sizes 
warrant investigation.   
Introduction 
Worldwide consumer patterns over the last 10 years have led to lifestyle changes around food intake 
with a higher reliance on food eaten out of the home, including takeaway food (Guthrie et al., 2002; 
Jaworowska et al., 2013; Naska et al., 2011; Naska et al., 2015; Orfanos et al., 2007; Smith et al., 2009; 
Food Standards Agency (FSA), 2007). While there are no formal definitions of takeaway food we 
describe takeaway food as hot meals, prepared in situ, either taken away or consumed on site from non-
chain, independent establishments. In the UK the FSA, UK (2007) showed 22% purchase takeaway 
food at least once a week. At this level of intake international dietary studies on fast food and takeaway 
food have shown an association with an increased risk of several non-communicable diseases (NCDs) 
including type 2 diabetes, coronary heart disease, some cancers, and with overweight and obesity (Bauer 
et al., 2013; Chandran et al., 2014; Fulkerson et al., 2011; Jiao et al., 2015; Nago et al., 2014; Odegaard 
et al., 2012; Smith et al., 2012).  
While randomised controlled trial evidence is not available, takeaway and fast food intake is likely to 
be a major contributor to NCDs as increased takeaway or fast food consumption is characterised with 
an inadequate overall diet including higher intakes of energy, total fat, saturated fatty acids (SFA), trans 
fatty acids (TFA), added sugar, and sodium (Bowman & Vinyard., 2004; Jaworowska et al., 2012; 
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Maalouf et al., 2015; Pareatakul et al., 2003).  This Western dietary pattern consists of sugar sweetened 
beverages, fries, snacks and convenience food from various sources including fast food chains, 
restaurants and other away from home establishments (Jaworowska et al., 2013).  In the UK, takeaway 
food from independent establishments is associated with a higher body mass index (BMI) and increases 
the risk of obesity (Burgoine et al., 2014).  These takeaway foods include traditional fish and chips, 
Chinese and Indian cuisine, pizzas, and kebab meals and we have previously shown that such meals 
have a poor nutritional profile including excessively high, but variable levels, of energy, salt, total fat, 
and sugar (Jaworowska et al., 2012, 2014).  However, there is a dearth of data on the SFA and TFA 
content within the above meal types; a more detailed analysis of the type and amount of fatty acids in 
takeaway food will help elucidate the relationship with takeaway food and NCDs.   
Considering the high prevalence of eating out of the home in the UK and the limited data regarding the 
quality and quantity of fat in UK takeaway meals, the current study determined the amount and 
concentration of SFA and TFA in popular takeaway meals in the UK. 
Methods  
Sampling and analysis of takeaway meals 
The sampling method is available in more detail from our previous work (Jaworowska et al., 2014). 
Briefly, Indian, Chinese, kebab, pizza, and English takeaway meals were sampled by the continuous 
work of the following local authorities: Liverpool City Council Trading standards; Wirral Metropolitan 
Borough Council Trading Standards; and Knowsley Council Trading Standards. Takeaway meals 
totalled (n = 489) with 27 different types of takeaway meals, which were deemed to be popular in the 
UK (Leung, 2010) were sampled in singlet from Liverpool (n = 271) and Wirral (n = 150) Councils and 
in duplicate for Knowsley Council (n = 68).   Permission from the respective councils was given to the 
authors to use the data for publication. 
Samples were analysed by the accredited Public Analysis Laboratory (Eurofins, UK) for nutritional 
content. Specifically, the energy (kcal), total fat (g), SFA (g) content in the collected meals were 
analysed. For the analysis of TFA (g) a subsample of n = 217 meals were analysed, which were collected 
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from the Wirral and Knowsley areas only.  To determine the serving size all meals were weighed before 
homogenization in a blender and stored below - 18ºC prior to analysis.  Total fat, energy and portion 
size were taken from our previous work (Jaworowska et al., 2014) and SFA and TFA were analysed 
with an Intellectually Protected, in-house, method (Eurofins, UK). 
 
Statistical analysis 
All statistical analysis was conducted using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA). The 
mean value of meals was calculated for the meals collected in duplicate.  Histograms, Kolmogorov-
Smirnov and Shapiro-Wilk tests were employed to test the normality of distribution of analyzed 
variables. Due to non-normal distributions data are expressed as medians with interquartile range (25th 
and 75th percentiles). The takeaway meals were stratified to their origin into one of the following five 
meal categories: 1. Chinese, 2. Indian, 3. English, 4. pizzas, 5. kebabs.  
 
Variation of the nutritional content between meal categories and between different types of meals in the 
same category were determined with the use of the Kruskal-Wallis test and the Mann Whitney U-Test 
for multiple comparisons. An adjusted significance level was used when multiple comparisons were 
made (see Tables 1 & 2). Median levels of all nutrients were expressed per 100 g, per portion (full meal 
serving size as purchased), as a percentage of the total energy of the meal, and as a percentage of total 
fat. The nutritional composition levels were compared with the United Kingdom Dietary Reference 
Values (DRVs) for SFA and TFA for men and women aged 19 – 50 years (Department of Health., 
1991). 
 
Results 
The levels of SFA and TFA from takeaway meals from independent establishments show varying 
results (Table 1 & 2; Figure 1). The Chinese category was lowest in SFA and TFA/100 g, per portion, 
and as a percentage energy and total fat.  The pizza and English categories had more than four times 
the amount of SFA/100 g and per portion compared to the Chinese category (p < 0.005); however, there 
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were no significant differences within pizza meals with respect to SFA or TFA but fish and chips were 
significantly higher in SFA and chips and curry sauce in TFA compared to other English meals (Table 
1 & 2). With respect to Indian meals, chicken korma with pilau rice had the highest levels of SFA, 
which was significantly higher compared to some but not all of the other Indian meals (Table 1). 
Differences in TFA/100 g in the Indian category were unremarkable and levels were relatively low. 
Kebab meals on the other hand were highest for TFA variables (p < 0.005) than all other meal categories 
with TFA up to 17 times greater (Table 2). Kebab meals were analysed with and without chips; the 
addition of chips increased the TFA (g/100 g) ~ 2 fold, showing a significant difference between doner 
kebab and doner kebab with chips (Table 1 and 2, p < 0.025).  While Chinese meals were lowest for 
SFA and TFA, char siu chow mein was higher in SFA/100 g and per portion compared to other Chinese 
meals, providing a high percentage of energy from SFA from total fat available (Table 1).  Per portion 
and per 100 g, chicken chow mein was highest in TFA compared to other Chinese meals (Table 2). 
Table 1. SFA content, concentration, and percentage of total energy and total fat. 
Table 2. TFA content, concentration, and percentage of total energy and total fat. 
The full range of data including outlier and extreme outlier results are also presented (Figure 1). This 
further emphasises the extreme range within the different categories and the specific meals are labelled 
on Figure 1.  For example, with respect to SFA/100 g one particular doner kebab meal contained 15.75 
g/100 g compared to a median of 6.18 g/100 g, whereas one meal of chicken and chips was very low 
with 0.72 g/100 g versus a median of 4.6 g/100 g. An extreme outlier worthy of note was one fish and 
chips meal with a TFA concentration of 1.45 g/100 g; this equated to 9.3 g of TFA/portion compared 
to a median of 0.32 g/portion.   
Figure 1. SFA and TFA amount and concentration in popular takeaway meals; including outlierº and 
extreme outlier* results. 
 
When comparing the meals with UK daily DRVs (Table 3), within the five categories, SFA 
recommendations are easily met and exceeded with 15 – 154% and 20 – 202% for men and women 
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respectively, with English and pizza meals contributing to the highest percentages.  However, a single 
kebab meal can provide up to 78 – 103% of TFA for males and females respectively.  The range of TFA 
shows 2.8 – 78.0% and 3.7 – 103.0% for men and women respectively. With respect to TFA the majority 
of meals were low and were within the UK DRV of 2% of total energy, only the kebab category 
exceeded 100% for women in one meal. 
Table 3. The SFA and TFA profile of all meals within the five different categories were compared to 
UK dietary reference values. 
Discussion 
The present study presents results on the SFA and TFA content of food from independent takeaway 
establishments in the UK.  The data presented shows a wide range of these two types of “high risk” 
fatty acids between and within the five main meal categories (Table 1 & 2, Figure 1), and when 
comparing with UK daily DRVs recommendations can be easily met and exceeded with one takeaway 
meal (Table 3).  While the intake of SFA for the risk of CVD has been questioned in recent years (Flock 
& Kris-Etherton., 2013; Siri-Tarino et al., 2010a, 2010b) pressure on the UK food industry to reduce 
SFA to enable the population to reach the target of 11% of total energy continues (Department of Health., 
2011). Recent meta-analyses provide convincing evidence that replacing SFA with PUFA reduced CVD 
risk and coronary heart disease (CHD) events (Flock et al., 2014; Mozaffarian et al., 2010). SFA intake 
has recently shown a reduction in the UK population (Pot et al., 2012) but dietary recommendations 
have still not been met and food eaten out of the home has increased (Jaworowska et al., 2013). From 
the present study both the English and pizza meal categories had the highest amount of SFA with a 
median average of 35.7 g/portion each (Table 2).   With respect to specific meals, however, kebab and 
chips revealed the highest median amount of SFA (47.6 g/portion).  Therefore, it would be prudent to 
target these meals for reformulation and/or portion size options. 
A recent UK study by Saunders et al (2015) on the nutritional content of takeaway food in the UK 
(Sandwell, West Midlands), shows several meals were comparable to the present study. For example, 
sweet and sour chicken had 11.0 g SFA/portion similar to the 11.7 g SFA/portion in the current study; 
SFA in doner kebabs and fish and chips were lower than but similar to the lower range of the present 
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study with 25.7 g/portion vs. 26.1 – 34.9 g/portion and 34 g/portion vs. 34.8 – 48.8 g/portion 
respectively. High levels of SFA in meals such as fish and chips, pizza, and kebabs, but lower levels in 
Chinese and Indian meals have been reported elsewhere (FSA, 2004, 2014). For example, the SFA 
content of fish and chips were approximately 6 g/100 g or 37 g/portion, which was within the same 
range as the present study (4.81 – 6.64 g/100 g; 34.8 – 48.8 g/portion). The reported SFA for doner 
kebabs was remarkably similar with 29.7 g/portion vs 29.9 g/portion for the present study.  However, 
evidence for pizzas is conflicting; the present study showed takeaway pizzas with a higher median SFA 
of 5.62 g/100 g (Table 1) compared to 4.15 g/100 g (FSA, 2004).  Furthermore, an Australian study 
analysed meals from popular fast food chains (e.g. Pizza Hut) and revealed, out of 200 pizzas (menu 
labelling), the mean average SFA was 4.8 g/100 g (Dunford et al., 2010). In addition, both the present 
study and a recent international study across six countries, including the UK, show SFA from pizzas 
(from the Pizza Hut chain) are highly variable (5.0 – 6.48 g/100 g and 3.0 – 5.6 g/100 g respectively) 
(Ziauddeen et al., 2015).  One possible explanation of the higher SFA levels found in the present study 
is the cooking method. The study team observed that many takeaway establishments use deep fat frying 
rather than oven baking and therefore increasing the overall fat content.   Despite the above differences 
it is possible to improve the nutritional quality of pizza without effecting taste. For example, Combet et 
al (2014) reformulated a margherita pizza, and not only reduced the amount of SFA to 10.2% of total 
energy but also created a nutritionally balanced meal, with additional functional ingredients, that was 
acceptable for taste and appearance. The results from the present study showed the lower end of the full 
range of SFA (10.3% of total energy, data not shown) was similar to Combet’s reformulated pizza, 
suggesting that reformulation to reduce SFA in pizzas from independent takeaway establishments is 
possible. 
UK guidelines (SACN report., 2007) on TFA indicate an intake of 2% of total energy (~ 5 g/day) for 
men and women to reduce the risk of CVD (Thompson et al., 2008). TFA intake has recently shown a 
reduction in the UK population to 0.7-0.9% of energy intake for all ages, which is less than the target 
of 2% (Pot et al., 2012). However, very frequent consumption of takeaway food high in TFA (such as 
kebab meals) may exceed the recommendations of 5 g per day. The FSA, UK (2014) found similar 
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results to the present study, out of 80 total meals sampled the TFA content ranged from 0.14 - 0.73 
g/100 g compared to 0.01 – 0.84 g/100 g in the present study. For specific meals only fish and chips 
and kebabs were common to the present study. Fish and chips were similar with TFA 0.24 g/portion in 
the present study and 0.2 g/portion in the Food Standard Agency (2014) study but our study did show 
one outlier results of 9.3 g/portion (Figure 1). This was a meal of fish and chips and further analysis 
would be needed to confirm this as the majority of results for this meal show much lower levels of TFA. 
Doner kebabs were lower in TFA in the present study at 0.43 (0.41 – 0.55) g/100 g, the addition of chips 
resulted in similar levels to the FSA study 0.84 (0.53 – 0.98) g/100 g compared to 0.89 (0.2 – 1.8) g/100 
g, especially when taking into account the full range from the present study (Figure 1).  
Due to the potential of increased TFA consumption in Denmark in the 1990’s and early 2000’s the 
Danish government introduced a legislation of a maximum of 2% of industrial TFA in fat used for foods, 
resulting in a reduction in some but not all industrial TFA in popular foods (Stender et al., 2012).  
However, the UK have not followed with this initiative.   The present study showed 100% of kebab 
meals were higher than this target (Table 2); but the data set from the current study is relatively small 
and does not separate industrial from ruminant TFA. Further detailed analysis of a larger sample is 
warranted to confirm this result.  As part of a larger study on TFA in Turkey  Karabulut (2007) analysed 
a small sample of doner meat (n=4), the results were higher than the present study with a mean TFA 
content of 1.86 ± 1.04 g/100 g vs. a median of 0.43 (0.41-0.55) g/100g for doner kebab without chips 
from the present study. Interestingly, the study reported TFA separate to conjugated linoleic acid (CLA) 
(0.97 ± 0.77 g/100 g) whereas the present study only analysed total TFA. Kebab meat consists of beef 
and/or lamb which are ruminant sources of TFA containing vaccenic acid (VA, t11 18:1) (50-80% of 
total R-TFA) and  cis9,t11-CLA (Gebauer et al., 2011). CLA has been shown to confer health benefits, 
including reduction of body fat and reduced inflammation (Dilzer & Park., 2012) but there are concerns 
with respect to negative health affects as Brouwer et al (2010) reported all TFAs whether R-TFA, CLA 
or I-TFA increase the LDL:HDL cholesterol ratio and evidence shows positive associations with R-
TFA with cardiovascular disease and cancer (Laake et al., 2012, 2013). However, evidence remains 
equivocal for R-TFA and CLA due to the lack of studies compared to I-TFA and a report from the 
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World Health Organisation suggest that R-TFA dietary intake is minimal and at these amounts there is 
not enough evidence for CHD risk (Uauy et al., 2009). The amount of VA and CLA from doner kebabs 
in the present study cannot be reported as only total TFA were analysed; beef meat has approximately 
0.43 g/100 g of CLA (Gebauer et al., 2011), which is the same concentration as the median TFA from 
doner kebab in the present study (Table 2).  However, it is unknown what additional fats during 
processing were used, and how the cooking methods effect the levels of TFA in the present study that 
may contribute to the total TFA concentration.  While TFA from the majority of takeaway foods 
sampled are within current recommendations doner kebabs warrant further investigation with respect 
to the type of TFA present in the meat.   
Conclusion 
 
The present study has shown a high degree of variability with respect to SFA and TFA in takeaway 
food with many of the meals excessively high in SFA, and some in TFA, with regular consumption this 
would increase the risk of NCDs. However, the converse cannot be stated for the meals sampled with 
lower SFA and TFA as our previous evidence has shown that a large sample of takeaway food is 
exceptionality high in portion size, energy density, total fat, salt, and sugar (Jaworowska et al, 2012, 
2014) and therefore could also contribute to increased risk of NCD. The wide level of variation seen in 
our results and others can be used as an advantage, as some meals are relatively low in SFA and TFA 
thus suggesting other meals can be reformulated to reach more appropriate levels of these potentially 
harmful fatty acids. Strategies to reformulate, and even provide functional ingredients would vastly 
improve the quality of food from takeaway establishments. Research on the reformulation and provision 
of healthier meals, coupled with innovative methods of nutritional labelling and the options of smaller 
portions, will help to provide a higher level of consumer choice and reduce the risk of NCDs associated 
with eating out of the home. 
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Table 1. SFA content, concentration, and percentage of total energy and total fat.  
n=number of meals, *data presented as median (interquartile range) 
Meal type* n SFA SFA  SFA % Energy SFA % Energy  
   (g/100 g) (g/portion) Total meal Total fat  
Chinese (all meals) 123 0.93 (0.59 – 1.50) 7.97 (4.35 – 11.70) 5.9 (4.0 – 8.0) 19.4 (15.4 – 27.4)  
Beef, Green Peppers in Blackbean Sauce with fried rice 31 0.97 (0.7 – 1.30) 9.11 (6.3 – 12.34) 5.7 (4.6 – 7.8) 19.7 (15.2 – 22.9)  
Sweet and Sour Chicken with boiled rice 10 1.55 (0.82 – 2.34) 11.70 (6.35 – 19.20) 8.7 (3.9 – 10.6) 33.3 (15.5 - 48.6)  
Prawn Chow Mein 21 0.60 (0.40 – 0.80) 3.77 (3.12 – 5.34)a,b 4.6 (3.5 – 6.6) 17.1 (14.0 - 22.3)  
Chicken Chow Mein 10 0.54 (0.41 – 0.62)a,c 3.92 (2.99 – 4.49)a 4.1 (3.6 – 4.4) 14.5 (10.5 - 17.7)  
Char Siu Chow Mein 10 1.93 (1.43 – 2.34)a,d 14.59 (9.56 – 18.90)b,c,d 12.3 (10.2 – 15.5)a,c,d 40.7 (28.3 - 44.6)a,c,d  
Chicken Satay with fried rice 10 0.72 (0.55 – 0.98)e 6.17 (4.69 – 10.10)e 4.4 (3.5 – 6.0)e,e 15.3 (11.9 - 17.4)e  
Kung Po King Prawns with boiled rice 10 0.51 (0.33 – 0.80)e 4.74 (2.95 – 6.17)a,b,e 3.6 (2.4 – 4.3)e 18.5 (15.6 – 22.0)e  
Special Fried Rice 21 1.59 (1.39 – 1.90)a,c,d,f,g 11.07 (9.10 – 14.39)c,d,f,g 7.3 (6.1 – 8.4)d,e,f,g 22.1 (19.4 - 27.5)d,e,f,g  
Indian (all meals) 95 2.3 (1.7 – 3.2)1 18.4 (11.80 – 26.30)1 11.3 (9.1 – 15.5)1 28.1 (21.1 – 39.1)1  
Chicken Korma with pilau rice 10 3.93 (3.24 – 4.97) 34.53 (27.5 – 45.05) 18.9 (16.9 – 24.1) 44.1 (39.2- 51.2)  
Chicken Tikka Massalla with keema rice 21 3.00 (2.25 – 4.10) 22.74 (18.88 – 31.54) 15.3 (11.4 – 18.9) 30.9 (27.2 - 38.2)i  
King Prawn Rogan Josh with pilau rice 22 1.20 (0.87 – 1.80)i,ii 9.32 (6.70 – 15.18)i,ii 9.2 (6.3 – 11.6)i,ii 38.5 (22.7 - 43.2)  
Lamb Rogan Josh with pilau rice 10 1.91 (1.71 – 2.09)i,ii 15.20 (12.41 – 17.65)i,ii 9.8 (8.5 – 10.6)i,ii 21.9 (19.3 - 27.8)i  
Lamb Bhuna with chips 22 2.50 (2.17 – 2.62)i,j 18.28 (15.03 – 20.25)i,j 10.7 (9.7 – 11.7)i,ii 21.5 (18.7 - 24.1)i,ii,j  
Vegetable Biryani 10 2.17 (1.27 – 2.92)i 17.22 (9.77 – 28.45)i 12.3 (8.4 – 17.9) 24.0 (16.0 - 33.1)i  
English (all meals) 119 4.9 (3.9 – 5.98)1,2 35.71 (27.21 – 43.68)1,2 19.9 (16.8 – 22.9)1,2 48.3 (42.7 – 51.3)1,2  
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Chicken and chips 25 4.60 (3.75 – 5.00) 31.20 (25.20 – 36.78) 17.4 (15.4 – 18.8) 45.5 (42.6 - 47.7)  
Fish and chips 64 5.53 (4.81 – 6.64)o 41.99 (34.79 – 48.77)o 21.9 (19.6 – 24.3)o 50.7 (48.5 – 52.0)o  
Chips and curry sauce 9 4.21 (3.96 – 5.11)p 21.04 (17.01 – 27.82)p 21.2 (20.5 – 22.4)o 28.2 (25.3 - 30.7)  
Mushroom omelette and chips 21 3.40 (3.20 – 3.90)o,p 26.51 (23.37 – 33.15)p 15.5 (14.6 – 16.6)p 48.0 (46.4 - 50.7)o,p,q  
Pizzas (all meals) 65 5.62 (5.0 – 6.48)1,2,3,5 35.70 (27.84 – 43.33)1,2 17.7 (16.5 – 19.5)1,2,3 46.9 (41.9 – 52.0)1,2  
Margherita pizza 12 6.20 (4.72 – 7.22) 37.20 (29.07 – 52.77) 18.1 (15.3 – 21.6) 49.5 (43.1 - 55.9)  
Pepperoni pizza 12 5.85 (5.02 – 7.17) 37.83 (32.90 – 59.13) 17.2 (15.5 – 20.5) 45.4 (40.1 - 50.0)  
Seafood pizza 11 4.80 (4.60 – 5.10) 39.60 (31.74 – 49.52) 16.6 (16.4 – 17.7) 45.1 (41.3 - 54.0)  
Ham and Pineapple pizza 10 5.36 (4.62 – 5.69) 28.10 (22.87 – 31.85) 18.2 (16.8 – 19.2) 53.3 (48.8 - 57.7)  
Meat pizza 20 5.91 (5.36 – 6.52)t 33.14 (26.61 – 40.64) 18.4 (17.6 – 19.5) 46.4 (41.7 - 47.6)  
Kebabs (all meals) 87 4.0 (1.1 – 6.0)1,4 19.20 (4.42 – 41.10)1,3,4 13.7 (6.8 – 21.6)1,3 38.6 (27.8 – 45.0)1,2,3,4  
Doner kebab with chips 32 5.95 (5.10 – 7.57) 47.62 (34.73 – 55.16) 21.4 (19.8 – 23.9) 46.5 (40.7 – 51.0)  
Doner kebab 12 6.18 (5.47 – 8.87) 29.92 (26.08 – 34.95)w 23.7 (20.5 – 24.5) 43.3 (40.3 - 44.3)  
Chicken kebab  22 1.05 (0.67 – 1.60)w,x 4.93 (3.00 – 7.75)w,x 6.7 (4.2 – 8.1)w,x 22.2 (15.2 - 27.3)w,x  
Shish kebab  21 1.40 (0.85 – 1.90)w,x 3.35 (4.41 – 8.15)w,x 7.1 (5.6 – 10.8)w,x 35.0 (30.3- 37.5)w,x,y  
Significant difference of paired comparisons between meal categories (p < 0.005 Kruskal-Wallis test; p < 0.005 Mann-Whitney’s test with Bonferroni 
adjustment: 1Chinese; 2Indian; 3English; 4Pizza; 5Kebabs. Significant difference between meal types within the same meal category (Bonferoni adjustments: 
Chinese p < 0.001; Indian p < 0.003; English p < 0.008; Pizzas p < 0.005; Kebabs p < 0.008; Mann Whitney's test): 
aBeef green pepper in black bean sauce with fried rice; bSweet and sour chicken with boiled rice; cPrawn  chow mein; dChicken chow mein; eChar siu chow 
mein; fChicken satay with fried rice; gKung po king prawns with boiled rice;  hSpecial fried rice; iChicken Korma with pilau rice; iiChicken tikka  Massalla 
with keema rice;   jKing Prawn Rogan Josh with pilau rice; kLamb Rogan Josh with pilau rice; mLamb Bhuna with chips; nVegetable Biryani;  oChicken and 
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chips, pFish and chips, qChips and curry sauce, rMushroom omelette and chips; sMargherita pizza, tSeafood pizza, uHam and Pineapple pizza, vMeat pizza; 
wDoner kebab with chips; xDoner kebab; yChicken kebab; zShish kebab. 
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Table 2. TFA content, concentration, and percentage of total energy and total fat. 
n=number of meals, *data presented as median (interquartile range)  
Meal type* n TFA TFA TFA % Energy TFA % Energy 
   (g/portion) (g/100 g) Total meal Total fat 
Chinese (all meals) 81 0.29 (0.16 – 0.57) 0.03 (0.02 – 0.10) 0.20 (0.10 – 0.42) 1.20 (0.46 – 2.20) 
Sweet and Sour Chicken  
with boiled rice 
10 0.18 (0.16 – 0.25) 0.02 (0.02 – 0.03) 0.11 (0.09 – 0.19) 0.57 (0.38 – 0.80) 
Chicken Chow Mein 10 0.69 (0.57 – 0.87)a 0.10 (0.10 – 0.10)a 0.70 (0.67 -0.83)a 2.44 (1.95 - 3.28)a 
Char Siu Chow Mein 10 0.19 (0.13 – 0.42)b,d 0.02 (0.02 – 0.06)b,d 0.17 (0.10 – 0.40)b 0.46 (0.28 – 1.21)d 
Chicken Satay with fried rice 10 0.08 (0.06 – 0.12)a,b,d 0.01 (0.01 – 0.01)a,b,e 0.06 (0.05 – 0.07)a,b 0.19 (0.16 – 0.22)a,b 
Kung Po King Prawns with boiled rice 10 0.36 (0.09 – 0.46)b,d 0.04 (0.01 – 0.05)b 0.32 (0.14 – 0.42)b,d 1.82 (0.29 – 2.90)d 
Special Fried Rice 21 0.53 (0.21 – 0.70)d 0.10 (0.03 – 0.10)d 0.40 (0.14 – 0.42)b,d 0.95 (0.44 – 1.34)b,d 
Indian (all meals) 30 0.79 (0.50 – 0.88)1 0.09 (0.06 – 0.1)1 0.48 (0.33 – 0.53)1 0.99 (0.73 – 1.28)  
Chicken Korma with pilau rice 10 0.83 (0.59 – 0.92) 0.09 (0.07 – 0.10) 0.50 (0.37 – 0.51) 0.97 (0.80 – 1.25) 
Lamb Rogan Josh with pilau rice 10 0.73 (0.62 – 0.84) 0.10 (0.09 – 0.10) 0.49 (0.43 – 0.54) 1.13 (0.94 – 1.47) 
Vegetable Biryani 10 0.76 (0.22 – 0.88) 0.10 (0.03 – 0.10) 0.50 (0.20 – 0.56) 0.84 (0.38 – 1.26) 
English (all meals) 54 0.31 (0.16 – 0.64)2 0.07 (0.02 – 0.1) 0.24 (0.09 – 0.41)2 0.55 (0.22 – 0.95)2 
Chicken and chips 3 0.32 (0.20 – 0.36) 0.10 (0.10 – 0.10) 0.30 (0.28 – 0.39) 0.72 (0.56 – 3.03) 
Fish and chips 42 0.24 (0.15 – 0.67) 0.03 (0.02 – 0.10) 0.12 (0.08 – 0.38) 0.28 (0.18 – 0.87) 
Chips and curry sauce 9 0.49 (0.46 – 0.55)k 0.10 (0.10 – 0.10) 0.47 (0.42 – 0.51)j,k 1.11 (0.95 – 1.25)k 
Pizzas (all meals) 30 1.01 (0.80 – 1.56)1,2,3 0.18 (0.15 – 0.26)1,2,3 0.58 (0.46 – 0.79)1,2,3 1.70 (1.13 – 2.16)1,2,3 
Ham and Pineapple pizza 10 0.98 (0.77 – 1.71) 0.18 (0.15 – 0.30) 0.60 (0.43 – 0.78) 1.97 (1.39 – 3.03) 
Meat pizza 20 1.03 (0.80 – 1.49) 0.18 (0.14 – 0.26) 0.57 (0.43 – 0.78) 1.50 (1.01 – 2.04) 
Kebabs (all meals) 22 2.67 (1.85 – 4.45)1,2,3,4 0.53 (0.41 – 0.89)1,3,4 1.87 (1.43 – 2.38)1,2,3,4 3.37 (2.65 – 4.41)1,2,3,4 
Doner kebab with chips 10 4.47 (2.69 – 5.22) 0.84 (0.53 – 0.98) 2.43 (1.84 – 2.60) 4.50 (3.78 – 4.94) 
Doner kebab 12 1.99 (1.82 – 2.79)o 0.43 (0.41 – 0.55)o 1.50 (1.41 – 1.90)o 2.78 (2.55 – 3.38)o 
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Significant difference of paired comparisons within meal categories (p < 0.005 Kruskal-Wallis test p < 0.005; Mann-Whitney’s test with Bonferroni 
adjustment: 1Chinese; 2Indian; 3English; 4Pizza; 5Kebabs. Significant difference between meal types within the same meal category (Bonferoni adjustments: 
Chinese p < 0.008; Indian p < 0.017; English p < 0.017; Pizzas p < 0.025; Kebabs p < 0.025; Mann Whitney's test): 
aSweet and sour chicken with boiled rice; bChicken chow mein; cChar siu chow mein; dChicken satay with fried rice; eKung po king prawns with boiled rice; 
fSpecial fried rice; gChicken Korma with pilau rice;;   hLamb Rogan Josh with pilau rice; iVegetable Biryani; jChicken and chips, kFish and chips, lChips and 
curry sauce, mHam and Pineapple pizza, nMeat pizza; oDoner kebab with chips; pDoner kebab. 
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Table 3. The SFA and TFA profile of all meals within the five different categories were compared to UK dietary reference values. 
n = total number of meals n≠=number of meals for TFA 
 
Meal type n                          SFA (% DRV) n≠                          TFA (% DRV) 
    men women  men women 
Chinese 123 28 (15 – 41) 37 (20 – 54) 81 5.1 (2.8 – 10) 6.7 (3.7 – 13) 
Indian 95 65 (42 – 93) 85 (55 – 122) 30 14 (8.7 – 15) 18 (11.6 – 20) 
English 119 126 (96 – 154) 165 (126 – 202) 54 5.4  (2.8 – 11) 7.1 (3.7 – 15) 
Pizzas 65 126 (98 – 153) 165 (129 – 201) 30 18 (14 – 27) 23 (19- 36) 
Kebabs 87 68 (16 – 145) 89 (20 – 190) 22 47 (32 – 78) 62 (43 – 103) 
Meals presented per portion;  UK recommendations: as percentages of total energy SFA = 10%, and TFA = 2% of total energy, for males and females age 19-49 energy recommendations are 
2550 and 1940 kcal per day respectively. 
 
